CLAIMS 

V A method of enriching for and identifying a nucleic acid sequence difference with 
respect'to a reference sequence comprising: 

a) c^tacting a nucleic acid sample with a molecule comprising a sequence-specific 
binding activity'^er conditions which permit specific binding, wherein said sample 
5 comprises a subset of nuc^c acid molecules having a sequence that binds to said sequence- 
specific binding activity, and Wh^ein a bound subset of nucleic acid molecules is retained by 
the sequence-specific binding actiN^ such that the subset of bound nucleic acid molecules is 
enriched for molecules comprising the sequence recognized by the sequence specific binding 
activity; and 

1 0 b) detecting a sequence difference with resect to a reference sequence in the subset 

of nucleic acid molecules. 

2. The method of claim 1 wherein the molecule comprising sequence-specific binding 
activity is selected from the group consisting of: transcription factors or DNA binding 
domains thereof; proteins with zinc-finger DNA binding domains; restriction endonuclease 
1 5 DNA recognition domains; sequence-specific antibodies; oligonucleotides complementary to 
an adapter ligated to a population of DNA molecules; nucleic acid molecules; aptamers; 
peptide nucleic acid molecules; peptides; and affinity resins which recognize DNA having a 
particular G+C content or methylation status. 
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3. The method of either of claims 1 or 2 wherein said sequence-specific binding activity 
is bound to a solid support. 



4. A method of identifying nucleic acid sequence differences with respect to a reference 



sequence comprising: 

a) cleaving a nucleic acid sample from one or more individuals with one oyafore 
sequence-specific cleavage agents to produce nucleic acid fragments; 

b) operatively linking said fragments with molecules capable of b^ng replicated; 

c) introducing the linked molecules of step (b) into a systei^^pable of replicating 
only a subset of said linked molecules, and replicating said sijjzfeet to form a collection of 
replicated molecules; and 

d) detecting one or more nucleic acid 



sequence in the members of said collection o: 



or more nucleotide differences with resp^zt to\aj;?fference^equence 



eque: 



\1 

)\gj/f 



differences with respect to a reference 
ith a method capable of detecting one 



5. The method of claim 4 wlierein said system capable of replicating said linked 
molecules comprises host c^s and the collection of replicated molecules comprises a library. 



6. The metho(i^f claim 4 wherein said method capable of detecting one or more 
nucleotide diffsfences comprises DNA sequencing. 
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7. The method of claim 4 wherein said method capable of detecting one or 
nucleotide differences comprises denaturing HPLC. 
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8. The method of claim 4 wherein said method capable of deteOiftg one or more 
nucleotide differences comprises electrophoresis capable of det^ing conformational 
differences in the nucleic acids. 

9. The method of claim 4 wherein said meth9d capable of detecting one or more 
nucleotide differences comprises a pr9(eiJ\cap(6ble of detecting mismatches between 
duplexed strands of nucleic acid. 



10. The method of claim 6 wher 



'said sequencing is performed using primers that 



hybridize to the molecules c4)able of being replicated. 

11. The methody^ claim 4 wherein said system capable of replicating said linked 
molecules commses in vitro replication of said linked molecules. 



12. Ttfe method of claim 1 1 wherein said in vitro replication comprises a step utilizing 
primed for nucleic acid polymerization that hybridize specifically to said molecules capable 
of^eing replicated. 
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13. The method of claim 1 1 wherein said in vitro repUcation comprises a step utilizjiTg 
primers for nucleic acid polymerization that hybridize specifically to sequences coi^nsmg 
both a segment of said molecules capable of being replicated and the fragment^ds of a 
subset of the nucleic acid molecules linked to said molecules capable of ^iig replicated. 



5 14. 



The method of claim 4 wherein said cleavage agents are p^triction endonucleases. 



10 



15. The method of claim 14 wherein at least one reaction endonuclease cleaves DNA 
infrequently. 



16. The method of claun 1 5 wherein 
selected fi-om the group consisting ofAs' 



inlKe 



^frequently cleaving restriction endonuclease is 



Sbfl, Sfil, SgrAI, Spel, Srfl, and s4al restriction Wonucleases. 



BsW, EagI, Nhel, NotI, Pad, Pmel, RsrII, Sail, 



17. 



method of idenXng nucleic acid sequence differences with respect to a reference 



sequence comprising: 

a) cleaving/nucleic acid sample from one or more individuals with one or more 
sequence-specific cleavage agents to produce nucleic acid fragments; 
15 b) o/ratively linking said subset of step (a) with said separation element; 

separating said linked molecules; and 
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d) detecting one or more nucleic acid sequence differences with respect to a . 
sequence in the members of said separated molecules of step (c) with a method capable of 
detecting one or more nucleotide differences with respect to a reference sequey 



18. The method of claim 17 wherein said method capable of detecjifig one or more 
nucleotide differences comprises DNA sequencing. 



19. The method of claim 17 wherein said method capa)4e of detecting one or more 
nucleotide differences comprises denaturing HPLC. 



20. The method of claim 1 7 wherein feaid 
nucleotide differences comprises electro()hj!fr^sis 
differences in the nucleic acids. 



lod capable of detecting one or more 
tapable of detecting conformational 



more 



21. The method of claim 17 /herein said method capable of detecting one or 
nucleotide differences comp/es a protein capable of detecting mismatches between 
duplexed strands of nucleic acid. 



22. The method^f claim 18 wherein said sequencing is performed using primers that 
hybridize to the/quences capable of being operatively linked to a separation element. 



23. 



method of claim 17 wherein said cleavage agents are restriction endonucleases. 
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24. The method of claim 23 
infrequently. 



wherein at least one restriction endonuclease cleaves . 



25 The method of claim 24 wherein the infrequently cleaving res^r. endonuclease is 
selectedf.omthegroupconsistingofAscl,BssHlI,EagI,NheI,Not^^^^^ 

5 Sbfl, Sfil, SgrAI, Spel, Srfl, and Swal restriction endonuclease^ 

26. A method of enriching for andidentifying nu^ acid sequence differences with 

respect to a reference sequence cwhprising> 

1.;. L\A saiole)fom one or more individuals to an average 

a) fragmentmg a nucleicpcid saiffpie/iyni uuc 

fragment length; 

b) physically separating ofV nucleic acid ftagments generated in step (a) 
based on *e presence or absen^T . particular nucleotide sequence witi^in said ftagmen.. 

c) operatively linkin^d subset of step (b) with molecules capable of being 

replicated; / 

d) intioducinX linked molecules of step (c) into a system capable of rephcating 

,5 said linked moleZs, and replicating s^d lit^ed molecules to fonn a collection of replicated 

molecules; mj 

e) d/cting a nucleic acid sequence difference with respect to a reference sequence in 
the colJon of replicated molecules of step (d) using a method capable of detecting one or 
more/cleotide differences with respect to a reference sequence. 



10 
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J7. Th= metf>od of claim 26 wherein said sys«m capable of replicating said linkej 
molecules comprises host cells and said coUection of replicated molecules compj 

library. 

28. The method of claim 26 wherein said method capable of denting one or more 
5 nucleotide differences comprises DNA sequencing. 

29. The method of claim 26 wherein said method/pable of detecting one or more 
nucleotide differences comprises denaturing HPU 



30. 



The method of claim 26 f ereiJ^d method capable of detecting one or more 

elecrfo*horesis capable of detecting conformational 



nucleotide differences compnses 
1 0 differences in the nucleic acids 



31. The me*od of cl^26 wherein said meftod capable of deKCing one or more 
nucleotide differences^omprises a protein capable of detecting mismatches between 
duplexed strands ofi^ucleic acid. 

32. T^e AoA of claim 28 wherein said DNA sequencing is performed using primers 
15 that hybriZe to the molecules capable of being replicated. 
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33. The method of claim 26 wherein said system capable of replicating said link^ 
molecules comprises in vitro replication of said linked molecules. 

34. The method of claim 33 wherein said in vitro replication compp/es a step utilizing 
primers for nucleic acid polymerization that hybridize specifically/aid molecules capable 
of being replicated. 

35. The method of claim 33 wherein said in vitro/pUcation is repeated one or more 
times to increase the enrichment of saidlinked n^lecules. 

36. The method of claim 33 wkereinil^id in vitro replication comprises a step utilizing 
primers for nucleic acid polymeri^)^ t|\t hybridize specifically to sequences compnsmg 
both a 

segment of said molecules c/ble of being replicated and the fi-agment ends of a subset of 
the nucleic acid molecul/inked to said molecules capable of being replicated. 

37. The meth/of claim 26 wherein the method used to physically separate a subset of 
fragments coi/rises using a sequence-specific binding molecule. 



38. 



L method of claim 37 wherein the sequence-specific binding molecules is a protein. 
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39. The method of claim 26 wherein said fragmenting is performed using one or i 
sequence-specific cleavage agents. 

40. The method of claim 39 wherein said sequence-specific cleavayagents are 
restriction endonucleases. 

41. A method of enriching for and identifying nuclei/cid sequence differences with 
respect to a reference sequence comprising: 

a) fragmenting a nucleic acid samp^^o/one or more individuals to an average 

fragment length; 

b) separating a subset of the ni/ic Acid fragments based on the presence or absence 

of a nucleotide sequence within sm/ 

c) detecting one or mor/ucleic acid sequence differences with respect to a reference 
sequence in the members o/4id separated molecules of step (b) with a method capable of 
detecting one or more u^cleotide differences with respect to a reference sequence. 

42. The metlfod of claim 41 wherein said method capable of detecting one or more 
nucleotide differences comprises DNA sequencing. 



43. /The method of claim 41 wherein said method capable of detecting one or more 
nm^eotide differences comprises denaturing HPLC. 
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44. The method of claim 41 wherein said method capable of detecting one or more 
nucleotide differences comprises electrophoresis capable of detecting conformatio^ 
differences in the nucleic acids. 

45. The method of claim 41 wherein said method capable of detecjiiig one or more 
nucleotide differences comprises a protein capable of detecting m^atches between 
duplexed strands of nucleic acid. 



46. The method of claim 42 wherein said DNA s^encing is performed using primers 
that hybridize to the molecules capableof being t6pUcated. 



47. The method of claim 4 1 wh 



fragments comprises usmg a sequeftci 



rem «ie method used to physically separate a subset of 
sneoific binding molecule. 



48. 



The method of claim / wherein the sequence-specific binding molecule is a protein. 



49. A method of e/ching for and identifying nucleic acid sequence differences with 
respect to a refereye sequence comprismg: 

a) hybrijlizing a nucleic acid sample from one or more individuals with 
oligonucleotjfle primers under conditions wherein each of said primers permits extension by a 
polymera;fe at two or more different sequences, and wherein the sequences replicated by 
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extension of said primers comprise regions where there are known sequence differen/ 
between individuals of the species being examined; / 

b) extending said oligonucleotide primers hybridized in step (a) to fo/an enriched 

collection of replicated molecules; and / 

c) detecting one or more nucleic acid sequence differences ir/e members of said 
collection with respect to a reference sequence with a method^ble of detecting one or 
more nucleotide differences with respect to a reference seqi^ce. 

50. The method of claim 49 wherein said meft/capable of detecting one or more 
nucleotide differences comprises DNA secfif^ng. 

51. The method of claim 49 wher J^^ i^thod capable of detecting one or more 
nucleotide differences comprises d^aturing HPLC. 

52. The method of clay49 wherein said method capable of detecting one or more 
nucleotide differenceXprises electrophoresis capable of detecting conformational 
differences in the n/cleic acids. 

53. TheZthod of claim 49 wherein said method capable of detecting one or more 
nucleotu/differences comprises a protein capable of detecting mismatches between 
duplexed strands of nucleic acid. 
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54. The method of claim 50 wherein said DNA sequencing is performed using , 
that hybridize to the primers hybridized in step (a) and extended in step (b)^ 



frs 



55. The method of claim 49 wherein steps (aXb) arerepe^d one or more times to 
: the enrichment of said enriched co/Q^on^plicated molecules. 



mcrease 



iierem saju mi 



Lthod further comprises, after step (b) and 



56. The method of claim 49 

before step (c) the step^dizing a second set of primers that hybridize specifically to 
sequences comprj^fng both a segment of said first set of primers and a segment of the 
replicated o<irtion of the molecules generated in step (b). 



57. -Amethod of enriching for and identifying nucleic acid sequence differences with 
10 respect to a refer«|Ke sequence comprising: 

a) fragmenthi^ucleic acid sample from one or more individuals; 

b) physically separato^^bset of said nucleic acid fragments based on the size of 

the fragments. 

c) operatively linking said subset of ste^^with molecules capable of being 

15 replicated; 

d) introducing the linked subset of molecules of stepWo a system capable of 
replicating said linked subset of molecules, and replicating said s\of linked molecules to 
form an enriched collection of replicated molecules; and 
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e) detecting one or more nucleo.rWSSS^^^^^^^^''"' 

.Uectionofs^^W^fl.-^^ 
^viti^regpecTto a reference sequence. 

58 The meflrod of claim 57 wherein said sys«m capable of replicating said linked 
moleoulescompriseshostceUsandthecollectionofrepUcatedmolecuiescomprisesalibrary. 

59. The meflrod of claim 57 herein said method capable of detecting one or more 
nucleotide differences comprises DNA sequencing. 

60. Tbe method of claim 57 wherein said method capable of detecting one or more 
nucleotide differences comprises denaturing HPLC. 



,0 61. The method ofclaim 57 wherein said method capable ofdetecting one or more 
nucleotide differences comprises elect^phoresis capable ofdetecting conformational 

differences in the nucleic acids. 

62. The method ofclaim 57 herein said method capable ofdetecting one or more 
nucleotide differences comprises a protein capable ofdetecting mismatches between 
1 5 duplexed strands of nucleic acid. 
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63. The method of claim 59 wherein said sequencing is performed using primers that 
hybridize to the molecules capable of being replicated. 

64. The method of claim 57 wherein said system capable of replicating said linked 
molecules comprises in vitro replication of said linked molecules. 

65. The method of claim 64 wherein said in vitro replication comprises a step utilizing 
primers for nucleic acid polymerization that hybridize specifically to said molecules capable 
of being replicated. 

66. The method of claim 64 wherein said in vitro replication is repeated one or more 
times to increase the enrichment of said collection of replicated molecules. 

67. The method of claim 64 wherein said in vitro replication comprises a step utilizing 
primers for nucleic acid polymerization that hybridize specifically to sequences comprising 
both a segment of said molecules capable of being replicated and the firagment ends of a 
subset of the nucleic acid molecules linked to said molecules capable of being replicated. 

68. The method of claim 57 wherein the physical separation by size of step (b) is 
accomplished using electrophoresis or density gradient centrifugation. 
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V A method of enriching for and identifying nudeic acid sequence differences with 

respect to^-reference sequence comprising: 

a) fragm^IiiJig^ucleic acid sample from one or more individuals; 

b) physically separating^aubset of said nucleic acid fragments based on the size of 

the fragments; 

c) detecting one or more nucleic acid seqS^hc^erences with respect to a reference 
sequence in the members of said separated molecules oT^l^H^^ method capable of 
detecting one or more nucleotide differences with respect to a refera^^^sequence. 

70. The method of claim 69 wherein said method capable of detecting one or more 
nucleotide differences comprises DNA sequencing. 

71. The method of claim 69 wherein said method capable of detecting one or more 
nucleotide differences comprises denaturing HPLC. 

72. The method of claim 69 wherein said method capable of detecting one or more 
nucleotide differences comprises electrophoresis capable of detecting conformational 

5 differences in the nucleic acids. 

73. The method of claim 69 wherein said method capable of detecting one or more 
nucleotide differences comprises a protein capable of detecting mismatches between 
duplexed strands of nucleic acid. 
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74. The method of claim 69 wherein the physical separation by size of step (b) is 
omplished using electrophoresis or density gradient centrifugation. 
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75. A method for accessing a 



compnsmg: 



sub-portion of a nucleic acid population, such metlwji 



a) mixing one or more oligonucleotide primers with a sample ofsa^^fnucleic acid 
population under conditions which permit hybridization of one or mp/pnmers to said 
sample, each primer comprising a 3' terminal sequence which j^ridizes to an anchor 
sequence present in said nucleic acid sample; and 

b) adding deoxynucleotides and a template-d^endent DNA polymerizing activity 
under conditions which permit extension o^s^one or more oligonucleotide primers, such 
that the population of extended primers Uls a sub-portion of nucleic acid molecules in 
said sample. 

76. The method of clain/s wherein said primer comprises an additional 3'-terminal 
extension immediately ^cent to said sequence which hybridizes to an anchor sequence. 



77. The mXd of claim 76 wherein said additional 3' terminal extension is i 
mononucl/^ide selected from the group consisting of G, A, T and C. 
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78. The method of claim 76 wherein said additional 3' terminal extension 
dinucleotide selected from the group consisting of: AA; AG; AC; AT; CA; CG; Cpf CT; GA; 
GG; GC; GT; TA; TG; TC; and TT. 



79. The method of claim 76 wherein said additional 3' terminal exte/ion is a trinucleotide 
selected from the group consisting of: AAA; AAC; AAG; AA^GA; AGC; AGG; AGT; 
ACA; ACC; ACG; ACT; ATA; ATC; ATG; ATT; CAA^C; CAG; CAT; CCA; CCC; 
CCG; CCT; CGA; CGC; CGG; CGT; CTA; CTC; c/,CTT, GAA; GAC; GAG; GAT; 

:; GCG; GCT; GGA; GGC; GGG; G^GTA; GTC; GTG; GTT; TAA; TAC; 



GCA; GCC; 



TAG; TAT; TCA; 



; TCC; TCG; TCT; TGA/^C; VgG; TGT; TTA; TTC; TTG; and TTT. 



80. The method of claim 76 wl^sj^^^^^^ 3' terminal extension is selected from 
the group consisting of: tetranu/otides, pentanucleotides, hexanucleotides, 
septanucleotides, and octamfcleotides. 



81. -nie method of^y one of claims 75-80 wherein the anchor sequence is the recognition 
sequence for a;6quence-specific DNA binding activity selected from the group consisting of: 
transcriptio/ factors or DNA binding domains thereof; proteins with zinc finger DNA 
binding4omains; restriction endonuclease DNA sequence recognition domains; sequence- 
l antibodies; nucleic acid molecules; oligonucleotides complementary to an adapter 
iZted to a population of DNA molecules; aptamers; peptide nucleic acid molecules; 
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peptides; and affinity resins 
methylation status. 



which recognize DNA having a particular G+C conten> 6r ' 



82 The method of any one of claims 75-81 wherein an amount of/ain-terminating 
nucleotideanalogsisaddedsufficienttolimittheaverageextens^^^^^^^^ 

500 and 5000 nucleotides in length. 

83 Themetf-odofanyoneofdaims 75-81 wherei/anan,om«ofchai„-.ermmating 
„„,eo.Me analogs is added suffide.. .o UnU. *e fage extension produo. .0 app— y 
500 nucleotides in length. 



84. Themethodofanyone of clWvf 81 wherein an amount of chain-terminating 

, AAA cffirieLto liiit the average extension product to approximately 
1 0 nucleotide analogs is added sufficient to l^u me avcrag 

750 nucleotides in length. 



85 The meftod of am^one of daims 75-81 wherein an amoun, of chata-.em>inating 
nudeotide analogs isiedsufndent.olimi.*e average extensionproducttoapp—^^ 

1000 nucleotides i/length. 



15 86. The m/od of any one of daims 75-81wherein an amoun, of chain-lenninating 

nudeotZnalogs is added suffiden. to limit *e average ex^nsion produo, .o approximMely 
1500iftucleotides in length. 
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87 . The method of any one 

nucleotide analogs is added sufficient to limit the average 
2000 nucleotides in length. 



/ 

J 

of claims 75-81 wherein an amount of chain-terminatij 

extension product to approximately 



88 Tl,e meftod of any one otclaims 75-81 whe«in an amo/of chain-emunating 
„„c.e„.ide analogs is adde. sufficient .o Hn.. d,e avenge e/nsion produc. to app.xin,a.ly 



3000 nucleotides in length. 

89. The method of any one of claii 
nucleotide analogs is added sufficient 
4000 nucleotides in length. 



75, 



limi 



therein an amount of chain-terminating 
the average extension product to approximately 



V 



90 The meftod of any ode of eWms 75-81 wherein an amount of chain-,e™ina.ing 
nucleotide analogs^Zded sufBcien, .o limi. .he averse cx.ension produc. .o app—ly 
5000 nucleotide/ in length. 



91 . The4nethod of any one 
endtmuclease recognition sequence 



of claims 75-90 wherein said anchor sequence is a restriction 
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92. The method of claim 91 wherein said restriction endonuclease recognition sequ^ 
infrequently in the genome of the organism from which the nucleic acid san^ple is 



ence 



occurs 
obtained. 



93. The method of claim 92 wherein said restriction endonuclease^cognition sequence is 
selected from the group consisting of : AscI, BssHII, EagI, Nhel, /l. Pad, Pmel, RsrII. 
Sail, Sbfl, Sfil, SgrAI, Spel, Srfl, and Swal restriction endonuj^ease recognition sequences. 



P 



94. The meftod of any one of claims 75-93 where/one or more of oligonucleotides 

deoxynucleotides is detectably labeled. 



or 



95. The method of claim 94 wherei^^e la 
1 0 fluorescent moieties; radioactive ma 



ties; 



fel is selected from the group consisting of: 
ir^ and digoxigenin. 



96. The method of any o/of claims 75-95 wherein the oligonucleotide primer or primers 
is attached to a solid sugi^ort or is labeled with a moiety allowing attachment to a solid 
support. 



97. A m/od of identifying a nucleic acid sequence polymorphism comprising any one 
15 of the m;^ods of claims 75-96 with the additional step of identifying a nucleic acid sequence 
polyi^orphism in a population of individuals. 
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98. 



meftod of genowing an individual with rcspeot to a nucleic acid scque, 



ice 



polymorphism comprising any one of the 



methods of claims 75-96 with the adiTitional step of 



identifying a nucleic acid sequence polymorphism in an individual. / 

99. A method for accessing a sub-population of a genome, suc)^ethod comprising: 

a) cleaving a nucleic acid sample with a first restrictio/ndonucle^^ wherein the 
.ecognitionsequenceofsaid first restriction endonuclease^^^^ 

b) ligating an adapter molecule to the cleaved e«6s generated in step (a), said adapter 

having an overhang complementary to tl^nerX 

. A . fi,rtWrPa4eratiL/all or part ofthe recognition sequence of said 
and ligation of said adapter further reafenerawig aii or 

first restriction endonuciease; / >4f 

c) mixing an oligonucleotiie nZ^l ""■Pl™™'^ <" ^"'^ 

wherein *e 3' .enninus of said oH^eoVe primer is complementary ,o fte regenera«d 
recognition sequence otsaid fi/restriction endonuciease. under conditions which permit 
hybridization of said oligo/cleotide primer to said adapter; aiid 

d) adding deoxZleotides and a templat^dependcn. DNA polymeriring activity 
under conditions jL permit extension of said oligonucleotide primer, the resulting 
population of p/er extension products comprising a sub-portion of the molecules in said 
nucleic acid»sample. 



100. / A method for accessing a 



sub-population of a genome, such method comprising: 
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a) 



cleaving a nucleic acid sample wi* one or n.o. cleavage agents .0 produce nu^ic 



acid fragments; 

b) mixing one or more primer, capable of am-eaiingto nucleic acid fa^cn. ends 
generatedby said oneor more c1eavageagcn.andcapaHeofiniUa.ng*e;4Hca.ionofU,e 

nucleic acid regions comprising said ftagmen. ends.under condi^ons d/permi. sa>d 



annealing; 

c) incubating with a polymerizing activity i 
saidoneormoreprimers.«>eresulUngpopula.ion„fpn/ — produc^comprismga 

sub-portion of the nucleic acid sequences 
nucleic acid sequences comprises an incc 



under condi/ns that permit extension of 



. m jmcf geg*5me, wherein said sub-portion of the 
Extension product. 



cleavage agents are sequence-specific cleavage 



101. The method of claim 1 00 whe 



agents. 



,02 The me*od of c/m 100 whe.in said cleavage agents are sequence-specific cleavage 
agen. and said prir/comprise se<,uenccs complemenrary .o .he recognition sequence of 
5 said sequence-s;i6:ific cleavage agents 



,03 Vkc method of cUim 102 wherein said primers additionally comprise y end 
seXs capable of hybridizing to only a subset of the molecules in the nucleic acid sample. 
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104. The meftod of claim 103 wherein said 3' end sequences comprise .enntaal extensi^ 
in^ediattly adjacent to the sequence that hybridizes to said recognition sequence 

105. The method of claim 104 wherein said extensions are mononucleoti^selected from 

the group,consisting of: A, C, G, and T. 



/ 



5 ,06. Tl,e method ofdaim 104 wherein said extensions are d/cleotides selected from the 
group consisting of: AA; AG; AC; AT; CA; CG; CC; CtA 00: GC; GT; TA; TG; TC; 
andTT. / 

,07 The method of claim ,04 wher^fif^tensions are trinucleotides selected from the 
group consisting of: AAA; AAC; A J: AGA; AGC; AGG; AGT; ACA; ACC; ACG; 
10 ACT; ATA; ATC; ATO; ATT; cUl GAG; CAT; CCA; CCC; CCG; CCT; CGA; 
CGC; CGG; COT; CTA; CTC; ^^1^; GAA; GAC; GAG; GAT; GCA; GCC; GCG; 
OCT; GGA; GGC; GOG; GO^GTA; GTC; GTG; GTT; TAA; TAC; TAG; TAT; TCA; 
TCC; TCG; TCT; T0Af?6c; TGG; TGT; TTA; TTC; TTG; and TTT. 

,08. The methXf claim 104 wherein said extension is selected from the group 
,5 consisting of21nucleotides. pentanuCeotides, hexanucleotides, septanudeotides, and 
octanuclecmdes. 



1 09^ A method for accessing a 



sub-population of a genome, such method comprising: 
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a) cleaving a nuddc acid sa.pie wiih one o. n>ore Ceavage agen. .o produce nucl/c 



/ 



acid fragments; ^ 

b) operativeiy linking an adapter molecule ,o fte cleaved ends generated ta-s.ep (a); 

c) incubating with a polynterizing activity under conditions that perm/nudeic acid 
synthesis ftom said adapter, the resulUng population of extension product comprising a 
suh-portion of the nucleic acid se,uences in said genome, whe^in^d suh-portion of the 
nucleic acid sequences comprises an incomplete extension prodt/t. 

„„. T^e method of claim 1 09 whereh, said adapter Xule contains a transcriptional 



promoter. 



,0 The method of claim 109 v^here/JUtermole^le^^^^^ 

of being extended by a polymerizing a|tivit/.| 

, ,2 The method of claim /wherein the adapter molecule is double stranded and 
contains a sequence cap/of hehtg niCed by a second cleavage agent to produce a free end 
capable of being exte^ed by a polymerizing activity. 

,5 „3 Amc/foraccessingasub-populationofagenomcsuchmethodcomprism,: 

a) Zaving a nucleic acid sample with one or more cleavage agents to produce nucleic 

acid ix%r^^vX%\ 

h) operatively linking an adapter molecule to the cleaved ends generated in step (a); 
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,.«„,ap..ercon,p,e...a..osa.adap..»o,ecu>e«i«.«.e,^ea»ol^^ 



and 



a)i„cu.a.nswi.hapo>yn,=ri.in,a«*»nde,co„d«io„s.ha,pen^^^^^^^^ 

,„.es.fton,s.daaap..>e — popu.aU„n,otpH„.ex.nsio^^^^^^ 
as„b.portio„of.a>d,»o,„e,wherei„saMs„b.por«o„ofsaia,e„^eco™prisesan 



incomplete extension product. 



1 14. The method of claim 113 wherein 



agents. 



said cleavag94ents are sequence-specific cleavage 



10 115. The method ofclaiml 13 wherey 
agents and said primers comprise 
said sequence-specific cleavage aj 



ces 



leavage agents are sequence-specific cleavage 
(implementary to the recognition sequence of 



3' end 



n6 The meftod of cU .15 wherein said primers additionally compr.se 
„scapahleof/ridi.nsroo„,as..se.of*e«o,ec.esin.en„c,eieacidsa,npi. 



,5 The ^ of Cainr 116 wherein said y end sequences comprise .ermina, extensions 

i^ediarelZjacen, .o dre sequence dra. hybridize ,0 *e recognition sequence. 
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118. The method of claim 1 17 wherein said extensions are 
the group consisting of: A, C, G, and T. 



mononucleotides selected fron/^ 



us method of data . 17 wherein said extensions are dinucleoUdes selected from the 
^„„p oonsisUng of: AA; AG; AC; AT; CA; CO; CC; CT; OA; 00; GC; Ot/a; TO; TC; 
5 andTT. 

no The method of claim „7 wherein said extensions are trinv^eotides selected from the 
^„p consisting of: AAA; AAC; AAO; AAT; AGA; AGC; Ajh: AGT; ACA; ACC; ACG; 
ACT; ATA; ATC; ATG; ATT; CAA; CAC; CAG; CAT^A; CCC; COG; CCT; COA; 
CGC; CGG; CGT; CTA; CTC; CTG; CTT; GAaWgAG; GAT; OCA; GCC; OCO; 
,„ OCT; GGA; GOC; GGG; GOT; OTA; OTC; jj/oj. TAA; TAC; TAG; TAT; TCA; 
TCC; TCG; TCT; TGA; TOC; TOO; TGT; J^|t(/ TTO; and TH. 

,21. TT,e method of claim 117 wher/n U extensions are selected from the group 
consisting of: tetranucleotides. pe,,t*,ucleotides, hexanucleotides, septanucleotides, and 
octanucleotides 



15 



122. A method for acj^ssing a sub-population of a genome, such method comprising: 
a) cleaving a Zcleic acid sample with a cleavage agent; 

4 linking an adapter molecule to the cleaved ends generated in step (a), 



b) operatiyel 



said adapter ha/Oing an 



end compatible with that generated by said cleavage agent; 
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c) mixing a primer compleme„,a:y .o said adapter molecule, wherein .he 3' .erminu/ 
of said primer is complemen«ry to Ure recognition sequence of said cleavage agent, u/er 
conditions that permit hybridization of said primer to said adapter; and / 

d) adding deoxynucleotides and a template-dependent polymerizing aivity under 
5 conditions that permit extension of said oligonucleotide primer, the resul;fcg population of 

primer extension products comprising a sub-portion of said genome.^ 



,23. The metitod of claim 122 wherein said cleavage agent^ sequence-specific cleavage 

agents. 

,24. The method of claim 122 wherein sat^l^g,! agents are sequence-specific cleavage 
,0 agents and said primers comprise sequenc/ .oZ4>en.ary to the recognition sequence of 
said sequence-specific cleavage agents 

125. The method of claim 124 wlfoein said primers additionally comprise 3' end 
sequences capable of hybridizi/o only a subset of the molecules in the nucleic acid sample. 

126. The method of «4n 125 wherein said 3' end sequences comprise terminal extensions 
15 immediately adjace/o the sequence that hybridizes to the recognition sequence 

127. The rAod of claim 126 wherein said extensions are mononucleotides selected from 
the grouiyconsisting of: A, C, G, and T. 
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. are dinucleotides selected frornj 



1 28. The method of claim 1 26 wherein said extensions ; 

of: AA; AG; AC; AT; CA; CG; CC; CT; GA; GG; GC; GT; TA; TC; 



group consisting 
andTT. 



129. The method of claim 126 wherem said extensions are ttinuele^es selected from d.e 
group consisting of: AAA; AAC; AAG; AAT; AOA; AGC; AgUqT; ACA; ACC; ACG 
act; ATA; ATC; ATG; ATT; CAA; CAC; CAG; CAT; Cc/cCC; CCG; CCT; CGA; 
CGC; CGG; CGT; CTA; CTC; CTG; CTT; GAA; GAcAg; GAT; GCA; GCC; GCG; 
GCT; GOA; GGC; GGG; GGT; GTA; GTC^JifS^; TAA; TAC; TAG; TAT; TCA; 
TCC; TCG; TCT; TGA; TGC; TOG; TG^nVn/:; TTG; and TIT. 

10 130. The method ofclmm 126 whe,Wid\^nsions are selected tam the group 
consisting of: tetranucleotides, pent/*otides, hexanucleotides. septanucleotides and 

octanucleotides. 



131. The method of^y one of claims 99-130 wherein an amount of chain-terminating 
deoxynucleotide ar^^ogs is added sufficient to lunit the length of the average extension 
15 product to 



betw/n about 500 and 5000 nucleotides. 
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,32. The meftod of any one of claims 99-130 wherein an amount of chato-termina^g 
nucleotide analogs is added sufficient to limit the avenge extension product to appfiximately 
500 nucleotides in length. 

,33. The method of any one of claims 99-130 wherein an amount o/chain-terminating 
5 nucleotide analogs is added sufficient to limit the average extet/on product to approximately 
750 nucleotides in length. 



1 34. The method of any one of claims 99-1 30 wli 



frem 



an amount of chain-terminating 



nucleotide analogs is added sufficient to lir 
1000 nucleotides in length. 



average extension product to approximately 



10 135. The method of any one of cl 

nucleotide analogs is added suff)(i4nt to limit the average 
1500 nucleotides in length 



30 wherein an amount of chain-terminating 

extension product to approximately 



,36. The method ofany one of claims 99-130 wherein an amount of chain-terminating 
nucleotide an^og/added sufficient to limit the average extension product to approximately 
1 5 2000 nucleotides in length. 
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137. Tl.e method of any one of claims 99-130 wherein an amount of chain-tenninatmg 
nucleotide analogs is added sufficient to limit the avetage extension product to approji/ately 
3000 nucleotides in length. 

138. H.e method of any one of claims 99-130 whetein an amounu,<'chain-tenninat.ng 
nucleotide andogs is added sufficient to limit the average extenji4 p.«dua to approximately 
4000 nucleotides in length. 

139. The method of any one of claims 99-130 wW^ein an amount of chain-terminating 
nucleotide analogs is added sufficient to limit tl/verage extension product to approximately 
5000 nucleotides in length. 

140. The method of any one of clXsklSO wherein said oUgonucleotide primer or one 
or more of said deoxynucleotid/is d^ci^bly labeled. 

141. The method of c/m 140 wherein the label is selected from the group consisting of: 
fluorescent moietie/radioactive moieties; biotin; and digoxigenin. 

142. TheZthod of any one of claims 99-141 wherein said oligonucleotide primer is 
> attached/fo a solid support. 
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143. A method of identifying a nucleic acid sequence polymorphism compri^ one 
of the methods of claims 99-142 with the additional step of identi^^y^ucleic acid 
sequence polymorphism in a population of indi^ac 



144. A method of genotyping an xx^^^^l^^ respect to a polymorphism comprising 
any one of the methods of claiip^42 with the additional step of identifying a nucleic acid 
sequence polymorphismXan individual. 
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